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“3Be3HO MapTu’ MOXe Ja ObJe HA4YMH Ja ce€ YUUTE U Jia ce 3abaBisiBare, 0COOCHO aKo To
MPaBUTE C MPHUATEN WIK C TPyIa mpusTeau. TpsOBa a ce MOArOTBUM 3a HET0, 0COOCHO aKo
“MaTe HaMEpeHHWe Jla M3MOoJI3BaTe HSIKOM MHCTpyMeHTH. Ho He mpeneOpernaiite mpocrarta
pazocT ot TiieaHe Ha HeOeTO ¢ HEBhOPHIKEHO OKO MIIM OWHOKBIL.

* 51a O0sSICHUTE Kak Ja m30epeTe MpaBHIIHOTO MSCTO, BpEeME U JaTa, KaKkBO OOOpyABaHE I
B3EMETe M KaK Jia TUTAHUPaTe ChOUTHETO.

* J1a c€ Hay4HTe Jla U3MoJ3BaTe nporpamara Stellarium.

* J1a pa3mo3HaBaTe MPoOJIEMBT 32 CBETIIMHHOTO 3aMbPCSIBaHE.

ATMOC(bepHaTa CBC€TJIMHA 3aBHUCH OO0 TrojisiMa CTCICH HAIICTO BB3IPUATHEC 3a HebeTo. B
IrpadoBETC MOXETE Ia BUIAUTEC CaMO CJ'I’bHLIeTO, .HYHaTa, HAKOJIKO INTAHETH W HAKOJIKO SAPKHU
3BE3U U CIITBTHHIIH. ):[aneq no-z[o6pe Ja ce Ha6.]'IIOI[aBa OT TBMHO MsCTO, BBIIPEKHU Y€ MOXKEC
Ja C€ HAJIOXKH Ja C€ OTKAXETEC OT NPEAUMCTBOTO Aa I'O HAIIpaBUTE B YUHUJINIIEC WJIK OT JOMaA.

Axo uckare Ja BUJHUTC IIOBCUYC 3BC31U U MBIJIIBUHU, TpH6Ba Ja OTHACTC Ha MsACTO AaJI€d OT
ObTHIOA U I'padOBEC, 3alllOTO I'PAJ0OBC H3IIpallaT OPCOJI OT CBCTIHMHA, KOATO HC ITO3BOJISABA
IIpaBUJIHOTO 3PCHHUC. ToBa sBIIEHHE € U3BECTHO KaToO "CBETIIMHHO 38.M’pr$IBaHe". C’[:IJ.[O TakKa
ce u30erde OKOJHOCTUTE Ha HU30JIMpaHu JIaMIIM WJIK JIAMIIH. Crorite JaJIed OT IIbTHUIIA, KbACTO
KOJIHUTC MOrar Ja HHM 3acCJICIIABaAT C Q)apOBCTe UM, OTKPUTO IIPOCTPAHCTBO, KBJACTO I'OJICMUTC
ABbPBETA HE IIPEYAT Ha Balllvs ITOTJICA KbM HeOeTo.

ITpu n3bopa Ha nata, pazdbupa ce, BU€ 1e UCKaTe sicHO BpeMme 0e3 obumaru. Haii-noOpe, korato
TeMIlepaTypuTe ca yaoOHU (TmpenopbhbuBaMe MpoBEpKa Ha BpeMeTo B MHTepHeT). Pazara Ha
Jlynara e mHoro BaxxHo. Hait-nowmmre nuu ca, xoraro JlyHara e mbiaHa, Thbi KaTo TOBA 1€
JIOBEZIE 10 MHOT'O OKOJIHA CBETJIMHA U 11I€ BUJUM camo Hail-sipkute 3Be31u. Koraro Hamanssa,
JlyHarta 11e ce u3Jurae mo-KbCHO, HUE HsAMA J1a 51 BUJMM, aKO HE OCTaHeM Jia HabIoqaBame 10
30pH, HO TBMHOTO Hebe IIe T0 UMaMe B HAa4aJoTO Ha BeuepTa. Moxe Ou Hall-MHTEepEecHH ca
JTHUTE, KoraTo JIyHaTa € MaiKko mpeau mbpBa Y€TBHPT, Thil KATO B pAHHUTE YacCOBE Ha HOIIITA,
MOXEM JIa BUAUM Kparepute Ha JlyHata, u koraro Jlynara 3ane3ze moja XOpu3oHTa, 111€ ©UMaMe
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HSKOJIKO yaca TBMHOTO HeOe 3a HaIara HaOJIrIogaTeIHa cecHsl.
AKO MMaMe TeJIeCKOII, TPsOBa Ja OTHUEM Ha W30paHOTO MSCTO, peau 3ane3 CirbHIle, TOKaTo
¥“Ma JOCTaThYHO €CTECTBEHA CBETIIMHA, 3a JIa CE TIOATOTBU 000PYABAHETO MPEAN CThMBAaHE.

IInanupane Ha HaOaoneHuero. Hue TpsOBa na momMHuM, 4ye HEOETO c€ NPOMEHS B
3aBHCHUMOCT OT reorpadckara mupuHa Ha HaOmonarens. Moxkere Ja moixydnte nHGOpMAaIHs
ot mporpamata Stellarium (www.stellarium.org, BuxTe NPUIOKEHHETO KbM Ta3d YacT OT
OBP30TO PHKOBOACTBO), TIOTJIEAHETE B ACTPOHOMHUYECKH CIIMCAHUS, WM pas3riielaiiTe KHUTH.
B Mpexara mmMa MHOTO MecTa, KBACTO MOXE Ja HaMEPHUTE 3BE3THH KapTH, HAMPHUMEP
www.heavens-above.com/skychart mim B www.skyandtelescope.com. 3a na ce cHabmute ¢
HAKOW OT Te3W HEOCCHW KapTH, TPsAOBa Ja MOCOYHUTE MSICTOTO, (OOMKHOBEHO reorpadcka
IITUPHUHA ¥ JIBJDKWHA), JTaTa | 9ac OT JCHS.
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@wur. 1: [pumep Ha HeGecHaTa paBHHHA (3Be3aHA @ur. 2: [Ipumep Ha HeGecHaTa paBHuHA (3Be3IHA
kapTa). ToBa e 3a ceBepHa cpeaHa reorpad)cka kapta). ToBa e 3a ro)Ha cpenHa reorpad)cka MIMPHHA,
IIUPUHA, CpellaTa Ha 10JH, 22 4. cpenara Ha oy, 22 4.

YepBeHno ¢enepue. B TbMHUHATA, 3CHUIIMTE HAa OYUTE HU OABHO CE€ OTBApST, 3a Jia IMOeMar
MOBEUYE CBETJIMHA KOETO HHU TapaHTHpa na"Brkaame" Npe3 HOIITa; Ta3H CIOCOOHOCT ce
Hapuya "HomHO BrokaaHe". HomHOTO BMXKAaHE € CBBpP3aHO C €IWH OT JaBarta Buja (GOTO
YyBCTBUTENIHU KJIETKHM B pETUHATa: OpbuuiuTe. B permHata uma aBa TUIla KIETKU:
KOHYCHUTE/KOJOUYKH/, YyBCTBUTEIHU KbM LIBETOBETE M CE aKTUBUPAT MpHU SpKa CBETIHHA, U
MPBYMIIM, KOUTO Ca AKTUBHU CAMO IIPU HUCKH HUBA Ha OCBETEHOCT. AKO M3BEIHBXK 30HATA, B
KOATO HUE ThPCUM CTaHE OCBETEHA, 3€HUIATa C€ 3aTBaps BeJHara U NpbyMLIUTE ca “‘U3BaJICHU
OT cTpos”. AKO BJie3€ B ThBMHOTO OTHOBO, Ha yU€HHUKA II€ OTHEME M3BECTHO BpEMeE, 3a Jia Ce
OTBOPAT 3€HUIUTE U3LSUIO OTHOBO, HO HA MPBUYUIMTE 11I€ OTHEME Hai-Manko 10 MuHyTH, 3a
Jla ce JaJie OTHOBO BB3MOXKHOCT 32 HOIIHO BMXkAaHe. [[pbunnure ca mo-Manko 4yBCTBUTEIHU
KbM YepBeHAaTa CBETJHMHA. Taka ¢ MOMOINTAa HAa YepBEHAa CBETIHMHA ce 3a0iykJaBa OKOTO B
KauecTBOTO, aKO TS € MHOro Mo-ThMHA. Te Ie 3ama3sT HOIIHO BIDKAaHe Mo-mo0pe.3a
ch37aBaHe Ha YepBeH (peHep HUE U3MOJI3BaMe HOpMaiaHO (eHepue u A00aBsiME EAUH MPOCT
(GuATHP C MOMOIITA HA MTapye OT MPO3payHa YePBEHA XapTHS.


http://www.stellarium.org/
http://www.heavens-above.com/skychart
http://www.skyandtelescope.com/
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Xpana. Hue TpssOBa 1a oOMHUCIMM peasHOTO BpeMe Ha JEHHOCTTa - HAKOJIKO 4Yaca, KaTo
OTYETEM BPEMETO 3a I'bTYBAaHE, MOJArOTOBKA Ha MaTepUaIuTe, HAOIIOJCHUETO, CbOUpaHe U
npTyBaHeTO oOpaTHO. JleliHocTTa mie ObAe MO-MpHATHA, aKO CH HAOAaBUM HSIKOM XpaHU H
HANUTKY (TOPEIU WK CTYCHH B 3aBUCHMOCT OT CE30HHHUTE TeMIIepaTypH).

3esnena sa3epHa nokasajika. [lone3Ho € ga ce mokasear cb3Be3nus, 3Be31U U Ip. bbuaere
MHOTO BHUMATE€JIHM C TO3M TUIN TNOKa3anka. Hukora He HacouBaliTeé KbM OYMTE Ha
Y4YaCTHULIUTE B HAOJIOJEHHMETO - TS MOXE Ja ru noBpeau. Hukora He HacoyBail Jbya KbM
camoneTH. C TO3U HHCTPYMEHT MOTaT Ja MAHUITyJIUpaT caMo Bb3PACTHHU.

Jpexu. [Jopu u npe3 n1TOTO, MpE3 BeuepTa, TEMIEpaTypara BUHArd BbPBU HA/I0y, BITHPBHT
4YeCcTO Ce YCUJIBa, U HUE TpsiOBa Jla MIOMHUM, Y€ 1Ie J1a ObJEeM TaM B NMPOIBbIKEHUE Ha HIKOJIKO
qaca, a BpeMEeTO MoXke Ja ce npoMeHu. [InaHupaiite 3a O-HUCKH TEMIEPATypH, OTKOJIKOTO
pe3 JCHs.

Bunokba, Tereckonu, kKamepa (BIXK MO-A0Jy) T€3U MaTepUaIl ce MPOMEHST B 3aBUCUMOCT
OT HaOJIIOIEHUATA, KOUTO IJIaHUpaME.

Axko uma odjanu. O6magyHOTO HEOE MOXeE J1a pa3CTpou Ienus miaH. Bce mak Hue cme
MNpECABUANIIN aJITCPHATHBCH IIJIaH: pa3dKka3BaME UCTOPUHU 3a MUTOJIOTHUATA Ha Cb3BE3UATA UIIN
rOBOPMM Ha BCSKaKBU aCTPOHOMUYECKHM TeMH. AKO HMMaMe HHTEpHET, MOXeM Ja ce
HacnaauTe Ha momnyispHata Google-3ems, rinenaiiku HeOeto (Google Sky) wim Mapc, nnm
BCAKa Jpyra CHMYyJIallMOHHA Tporpama 3a HeOeTo, WM MOXe Ja TJeAaTe BHAEO 3a HElIo
actpoHomuuecko B YouTube.

Baxxno e na ce 3Hae 3a HEOETO ¢ HEBBOPBKEHO 0KO. ToBa 03HayaBa Jja ce MO3HaBaT UMEHATa
Ha HaAH-TOJIEMUTE CBH3BE3MUS M SIPKUTE 3BE31, TPsOBa caMoO KapTa Ha HEOETO, M aKo €
BB3MOXKHO, 3€JICHA Ja3epHa Moka3ajaka. MHOro moyiie3Hu ca npuioxenusta 3a iPhone / [IPAD
i Android, KOUTO MOraT Ja BH MOKa)XaT Ch3BE3USTA U IUIAHETUTE U J1a BU IIOMOTHAT J1a ce
OpUEHTHpaTe KbM OCTaHalaTa 4acT OT HebeTo, ¢ momoinra Ha Tenedona - GPS. TeneponsbT
HE € 3acerHaT OT oOjaluTe, Taka Y€ MOXKE Jla CIy>)KM KaTo ajTepHaTHBa, ako HEOETo €
MIOKPUTO C O0JIalu.

3Be3auTe, KOUTO BIDKJATE 3aBUCAT OT TOBA KbJie CMe HUe: B 6u30cT 10 CeBepHUs MOIIOC 11e
ce Bmwkaar camo 50% oT 3Be3nuTe B HEOETO, TE3W B CEBEPHOTO HeOECHO Monykwiato. B
ONMU30CT 10 €KBaTopa, 1€ BUAMTE BCUYKO HAa HEOETO B KpailHa CMETKa, HO KOM OT TSAX IO
€/IHa-eIMHCTBEHA HOIIl 3aBUCH OT BpeMeTO Ha roauHarta. B 6musoct mo FOxHus nomtoc Hue
OTHOBO BIDKJIaMe CaMo TOJIOBHHATA, B TO3H CIy4ail Te3H, KOUTO ca B I0)KHOTO MOITYKBI00.

C'L3BG3I[I/I$IT8. 1 3BE3AUTEC, KOUTO MMPENIOPHUBAME J1a ITO3HABATEC Ca:

CEBEPHO HEBECHO ITOJIVKBJIEO

Cn3Be3aud. I'onsama Meuka, Manka meuka, Kacromnes ca BCBITHOCT OKOJIOIIONIOCHU , TaKa 4e
BUHaru ce Bwxkaar. lIpe3 naroto cwmo ce Bmwkaar Jleben, Jlupa, Xepkynec, BoinoBap,
Cesepna kopoHa, JIsB, Ctpenen u CkopnuoH. Te3u, KOUTO BIKAaTe npe3 3umara ca: OpuoH,
Manxko kyue, buk, Konap, Auapomena, Ilerac, bimsnanu, u kynst [Lneaau.
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3Be3mu: [lonmsipna (B Onm3ocT g0 ceBepHusi HebeceH momoc), Cupuyc, AunebapaH,
berenreiize, Puren, Apktyp, AHTapec u T.H...

KOXXHO ITOJIYKBJIBO

Co3Be3nus: HOxen kpwer, Crpenen, CropruoH, JIbB, Kun, Kepma u Kopabuu riataa (tpure
Ch3Be3/MsI 00pa3yBaT APEBHOTO Ch3Be3aus Argo, kopadsT Ha AproHaBtute). ChIIO Taka €
BB3MOXKHO Ja ce BUIAT OproH u ['0715M0 Kyde OT TOBa MOIyKBJIOO.

3Be3mu: Antapec, Anaebapan, Cupuyc, berenreitze. B 10%kHOTO MONyKbI00 HsIMa 3BE3[A,
KOATO Jia OTOEsI3Ba I0KHUAT HEOECEH TOJIIOC.

Cw3Be3usTa, KOUTO ca B paiioHa, HapeueH "30/uak", Morar ia ce BUIST OT IMOBEYETO YaCTH
OT CCBCPHOTO U HOKHOTO HOHyK’BJ’I6a BBIIPCKU Y€ TC NPOMCHAT OPUCHTALMUATA CHU Ha
HeOecHaTta cdepa.

WHuTepecHo e na ce mpociensBar npoMeHsmuTe ce ¢pa3u Ha JlyHaTta Bceku JieH, ¥ IpoMsIHaTa
Ha IMOJIO’KEHHETO W Ha (oHa Ha 3Be3aute. This last can be done also with the planets, noting
its slow movement on other planets near or on the stars. This is especially noticeable in the
faster moving like Venus or Mercury, when you see at sunset. These planets also may be
visible at sunrise and then you can continue recognizing them in the sky beyond the night of
observation.

3a HAKOJIKO Yaca CJIe]] 3aJIe3 CITbHIIC, MOXKETE JIa BUIUTE MaJally 3Be3aH (METEOPH) MO BCIKO
BpeMe, ¢ yecTtoTta OoT okojio 5 no 10 Ha wac. B ompeneneHu mepuoau OT ToJWHATa MMa
"mamamu 3Be3a1", KOUTO ca MHOro noseue. Hanpumep oxono 03 sinyapu ca KBaapantuaure,
¢ okosio 120 mereopa Ha vac, Ha 12 aBryct Ilepceman, 100 / 4., Ha 18 HOeMBpH e MHKa Ha
Jleornau, ¢ okono 20 / 4, u mexxny 12 u 14 nexemBpu ca I'emunumau ¢ 120 / 4. [lepcenaure He
ca BUJIMMH OT F0XKHOTO TTOJTYKBII00.

HNma mMHOTO carenuTu B opOUTa OKOJIO 3eMsTa U KoraTo Te ca ocBeTeHU oT CIIBHIIETO MOXKE
Ja ce BHOAT OT 3eMsTa, ABIKEHKU ce O0aBHO 1o Hebero. Thil Karo BHCOYMHATA WM
OOMKHOBEHO HE € TOJsMa, MOXKETE IMPOCTO Jla TH BHJWTE, aKO TOBA € ABIBI IBT CKPUT
CITBHIIETO, HAanIpuMep, MekayHapoaHaTa kocmudecka cranius (MKC) e MHOro cBeThI 00eKT
U OTHEMa OKoJIo 2-3 MHHYTH, 3a Jla IpeMUHE Mpe3 BUAMMOTO HeOe. Bpemenara Ha Te3u u
MHOT'O JIpYyrd CHOBTHHIIM MoraT Ja ObJaT NPEeIBHACHH 3a JajgeHOo Teorpadcko
MECTOIOJIOXKEHHE C €JHa CEAMHUIIA Mo-paHo (BIK WWW.heavens-above.com).

®ur. 3: [TeT HA MKC Our. 4: YBenudeHne U TMaMeThp Ha 00eKTHBA


http://www.heavens-above.com/
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A useful and easily available astronomical instrument is binoculars. Although its ability to
magnify is usually small, they collect much more light than our pupil, and help us see objects
that at first glance are very faint such as star clusters, nebulae, and double stars. Also
binoculars have the advantage of increasing the color differences of stars, especially if slightly
out of focus.

They usually bear inscriptions such as 8x30 or 10x50. The first figure gives the magnification
and the second the diameter of the front lens in mm. One highly recommended size for this
activity is the 7x50. At higher magnifications, the image moves a lot, because it is difficult to
keep steady, and larger apertures increase the price enough.

Interesting objects to see with binoculars are the Andromeda Galaxy (M31), the Hercules
Cluster (M13), the double cluster in Perseus, the Praesepe (M44), the Orion Nebula (M42),
the entire area of Sagittarius (nebulae such as the Lagoon M8, Trifid M20, Omega M17,
several globular clusters M22, M55, etc..) and in general the Milky Way, seen with many
more stars than the naked eye. In the southern hemisphere Omega Centauri and 47 Tucanae
are spectacular globular clusters.

Most people know that the mission of a telescope is to enlarge distant objects, but fewer
people know that has another mission as important as this: to capture more light than the
human eye. This will allow one to see faint objects that would remain faint even if we
increased the magnification.

A telescope has two main parts: the objective and the eyepiece. The objective is a large
diameter lens that bends light (refracting telescopes) or a mirror that reflects light (reflecting
telescopes). Most objective mirrors are parabolic in shape. The eyepiece is a small lens
which, as its name suggests, we place the eye to see. It is usually removable, so that different
sizes of eyepiece allow more or less magnification.

The larger the objective is, more light gets collected, and we can see fainter objects. High
quality lenses are more expensive than mirrors of the same diameter, so larger telescope are
more frequent reflecting telescopes. The most common type is the Newtonian, consisting of a
concave mirror at the bottom of the tube, which returns the rays of the top of the tube, where
there is a small secondary mirror at an angle of 45°, which deflects the rays to a point outside
the tube, where the eyepiece is placed. The secondary mirror blocks some of the incoming
light, but is not significant. Another design is the Cassegrain type, which sends the secondary
light toward a central hole of the primary mirror. The eyepiece is placed behind that central
hole. Finally, there are catadioptics, typically like a Cassegrai but adding a thin lens at the
entrance of the tube, there by greatly reduce the length of the tube and make it more light
weight and portable.
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The magnification of a telescope is given by the ratio of the focal length of objective (either
lens or mirror) and focal length of the eyepiece. For example, if we have a telescope with a
lens focal length of 1,000 mm and we put an eyepiece of focal length 10 mm, we obtain a
magnification of 100. If we want to double the magnification, we will need either a longer
focal length objective or put shorter focal length eyepiece. This has a practical limit because
eyepieces with small focal lengths are difficult to manufacture and give blurred images.
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Fig.5: Different optical telescopes

Manufacturers often describe telescopes in terms of focal ratio, for example f/ 6 or f/ 8. The
focal ratio is the focal length of lens or the primary mirror divided by the opening and it
works to meet one of these two quantities, if it know the other. For example, if we have a
refractor f / 8 and the objective lens is 60 mm in diameter, the actual focal length of the
telescope will be multiplied by aperture, namely 8x60 = 480 mm. At the same lens aperture,
the larger focal ratio, the smaller field of view and magnification.

The larger the aperture of a telescope will capture more light, and therefore be brighter, and
allow you to see fainter objects. Also, it offers a higher level of resolution, which is the ability
to see details: when resolution is low you will see a blurred image, and when it is high it looks
very clear, with many details. It also influences the darkness of the night: in the days of full
moon or light around you can’t see faint stars.

Another important limitation is the atmospheric stability. We've all seen how the warm
atmosphere of a desert shakes the vision in movie scenes shot with telephoto lenses. When we
look through a telescope, small air disturbances make the image move. Astronomers refer to
this as the concept of "seeing". The atmosphere is what makes stars twinkle.

The image that you see with a telescope is reversed, but this does not matter much: in the
Cosmos up and down positions are relative. There are accessories that flip the image and put
it correctly, but at the cost of slightly lower brightness.

The mount is an important piece of a telescope. A poor quality mount allows the telescope
tube to swing every time you touch. The result is a dance in the view, apart from feeling
dizzy, you will be unable to see the details. It is important that mounts are rigid and stable.

There are two types of mounts: the azimuth and equatorial. The azimuth mount is the
simplest but least useful. It can be rotated left and right about its vertical axis, and up and
down around a horizontal axis. The Dobsonian mount is a azimuthal type that is easy to
transport and use. In the equatorial mount there are two inclined axes situated at 90 degrees to
each other. One, the polar, must be directed to rotational pole of the Earth. It turns in right
ascension. The other axis, the equatorial axis, gives us the declinations. This is used by
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professional astronomers and by many amateur astronomers. They may include a motor in the
equatorial axis that compensates for the rotation of the Earth. If not, especially with large
magnification, the image leaves the field of vision in a surprisingly short time.

Azimuth mount Equatorial mount Dobsonian mount

Fig. 6: Different mounts support telescopes

If you have an equatorial mount, you should orient it so that the polar axis is aligned with the
North Pole (or South) of the sky. That takes time, but is necessary for the equatorial tracking
motor, that serves to look at the object, does not move over time, something essential in
photography. If we have no motor, exact alignment is less important, but will serve to keep
the object in the field of view by moving a single wheel.

Finally, computerized telescopes, with a database of positions of celestial objects and two
motors. Once you are set up correctly, these are easier to use. However, you must align it
with three known stars in order to set it up, and beginners often are confused by this step.

Basically the sky's movements that we observe respond to relative motions of rotation and
translation of the Earth. This situation makes that us perceive the sky as a set with two basic
movements: daily and yearly.

The diurnal movement is very important, that is very fast and hardly allows us to perceive the
annual movement that is much slower. The Earth rotates around 360° in 24 hours; this is 15°
every hour. This movement is very noticeable although not we are making not careful
observations. The translational motion is 360° every 365 days, which means about one degree
every day (just under one degree per day). If we imagine that there were no rotation, we could
see in the night sky from one day to the next, the same star at the same time in the same place
but run only one grade (i.e. the thickness of a index finger at the extended arm) compared to
the previous day. This observation can only be done if we take as a reference one antenna or a
post that allows us to relate the observation of a date on the next day. This movement is
almost negligible if we do not have a reference and therefore not visible to the naked eye, but
what we notice is that the sky of one day of the year is completely different after three months
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or six months. After three months the translation corresponds to 90°, or about 1/4 the sky and
in half a year is % sky that is the other side of heaven, diametrically opposed. This movement
has been masked night after night because the rotation, but even then we all know that
watching naked eye after three months the constellations of the night sky are very different.

A simple umbrella can allow us to visualize the movements of the sky explained previously.
The umbrella used routinely placed over our heads a dome where we can draw the desired
constellations. We will use a black gentleman umbrella and on it will draw with white paint
(or a corrector using bstudents).

In this model we will not draw all the constellations, but only we will draw some
constellations and only the more important stars in its. We do not search for beautiful result;
we want a working model with which we can think.

Each umbrella will serve to display for one of the two hemispheres. The intersection point
between the umbrella's cane and the umbrella's fabric is the pole of the hemisphere
considered. The area of the edge of the fabric umbrella (where the ends of the rods are
protected with a piece of plastic), tacos rods, corresponds approximately to the celestial
Ecuador.

Then, the best is to prepare two umbrellas one for each hemisphere.
In the northern hemisphere will draw:

 In the vicinity of the North Pole (close to the cane of the umbrella) the Big Dipper,
Cassiopeia and the polar star which is precisely where the umbrella’s cane passes
through the fabric
 In the area of the outer edge of the umbrella will draw four constellations, one for each
season, the most common and easily recognized:
= Spring: Leo
= Summer: Cygnus
= Autumn: Pegasus
= Winter: Orion:
Definitely it is possible to choose any other, but must be distributed in an equidistant way,
each one located about 90 ° from the previous one.

In the southern hemisphere represent:
* In the environment of the South Pole (close umbrella’s cane) the Southern Cross and
the southern celestial pole is located exactly umbrella’s cane passes through the fabric
 In the area of the outer edge of the umbrella we will draw four constellations, one for
each season, the best known:
= Spring: Acuarius
= Summer: Orion
= Autumn: Leo
= Winter: Scorpio:
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The idea is to choose great constellations and usually above the horizon. This depends a bit of
the place of observation, but this proposal can be adapted to each case

If the city where we are is located is in the equatorial zone between 20° north latitude and 20°
south latitude, it is necessary to draw the two umbrellas. If we are located in the northern
hemisphere, at latitude ranges between 30° and 90° we will draw only the umbrella for this
hemisphere and the same thing happens if we are in the southern hemisphere.

Fig.7: Projecting the stars of the northern hemisphere on a screen to draw the desired constellations. We
recommend preparing the model over a black umbrella; although to photography have used one of another color
in order to explain the process.

To draw constellations with white paint is very convenient to use Stellarium or a similar
software and project the light with a multimedia projector on the umbrella’s fabric putting the
polo exactly at the point of intersection of the umbrella's cane with the fabric. We will project
the corresponding hemisphere (figure 7). Once completed each umbrella we can use it with
students placing it above their heads (figure 8).
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Fig. 8 Using the northern hemisphere’s umbrella with students

We will put the umbrella’s cane inclined in the direction of the pole corresponding
hemisphere (like the rotation axe of the Earth). Imagine the floor of the room up to our neck,
this would be the horizon, so that part of the fabric of the umbrella would be below this
horizon. Then we distinguish two parts in this imaginary horizon. The part that is near the
pole where the sky observed throughout the year is always more or less the same (when
looking at the area of intersection stick umbrella fabric). The Ecuador’s area that remains
higher above the horizon, is the most interesting part because the constellations change
throughout the year (figure 9).

pole

equator

e

horizonte

latitude

Fig.9: Umbrella's cane inclined in the direction of the pole according to the latitude. We imagine the plane of the
horizon that covers part of the umbrella..

We have to insist that the model explains the translational motion. We imagine that there is no
rotation, something equivalent to observe every day more or less at the same time. We also
noticed that in this simplified model, we visualize the movement of the sky 90° to 90°
discretely, ie every 3 months. As the sky movement is continuous and every day, when it is
mentioned that a particular constellation is visible during a season, we must understand that is
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about the constellation that we see in the center of the horizon in the middle months of the
season.

HOW TO USE

We like to use the umbrella to understand the translational motion.
Northern Hemisphere.

To fix ideas, suppose that we are in a place of latitude 40 ° North. We put the umbrella of the
northern hemisphere with cane North Pole (40° inclined above ground) above our heads.

In the northern hemisphere the polar star is practically located at the North Pole. It is easy to
recognize the constellation of the Ursa Major or Cassiopeia. From the Ursa Major or Big
Dipper prolong 4 times the distance between the two farthest stars of the tail of the
constellation and locates the polar star. Using Cassiopeia, the polar is in the intersection of the
two bisectors of each V of the double W representing Cassiopeia.

Northern Horizon

We look to the polar star area. If we introduce a slight rotation we observe the constellations
of Ursa Major and Cassiopeia rotate around the North Pole throughout the year (figure 10).

SPRING

Polar Star |
SUMMER WINTER
\ AUTUMN

l North Horizon ‘

Fig. 10: Relative positions of the Ursa Major around the North Pole throughout the year

We begin by placing the Ursa Major on the top and Cassiopeia down (which happens in
spring), we turn the handle of the umbrella 90° in order to have the Ursa Major in the left and
Cassiopeia in the right (then we have the situation of summer). Again we rotate the handle
90° in the same direction, then the Ursa Major is down and Cassiopeia is up (this is the
position corresponding to autumn) and finally we rotate 90° leaving the Ursa Major on the
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right and Cassiopeia left (this is in winter). If we rotate again 90° we reproduce the initial
situation and begin the four seasons of a new year (figure 10)

As described at the whole process, it is understood that this area of the sky, which is called the
northern horizon, this is the area of the horizon corresponding to the North, the constellations
that we see throughout the year are always the same and there is more variation

Southern Horizon

We consider now the equatorial area, the area of the lugs of the rods now. The constellations
in this area of the southern horizon vary by season. The central spring constellation is Leo,
and then we place the umbrella with Leo in the highest part of the horizon. Then we rotate ¥4
turn umbrella, or 90° and we have over the southern horizon, the central constellation of
summer: the swan is with Lira and Aquila summer triangle. With another ¥ turn we are in
autumn and the central constellation will be the great quadrilateral of Pegasus. And we turn
another 90° we are in winter, and dominates the horizon sky the constellation Orion with his
hounds dominates the horizon sky.

Southern Hemisphere

Consider, for example, latitude of 40° South. We put the umbrella of the southern hemisphere
with cane headed south pole (inclined at about 40° from the floor) over our heads.

In the southern hemisphere there is no polar star that allows visualizing the position of the
South Pole. The Southern Cross constellation is used to mark the position of the southern
celestial pole; this should be extended to the major axis of the cross towards the foot of the
cross 4.5 times. This constellation makes one revolution around the pole in 24 hours. The
position changes throughout the year for the same time, as shown in figure 10. We assume
that is the same time to obviate the rotation of Earth and observe only the sky rotation due to
the translation.

Southern Horizon

Look to the area of the intersection between umbrella's cane and umbrella's fabric, where is
the South pole. We rotate slowly the handle and note that the constellation of the Southern
Cross rotates around the south pole throughout the year. We begin by placing the Southern
Cross above (what happens in winter), we rotate the handle of the umbrella 90° until to have
the Southern Cross on the right (the position on spring). We rotate again 90° in the same
direction, then the Southern Cross is down (this is the position corresponding to the summer)
and, finally rotate 90° leaving the Southern Cross on the left of the South pole (as it is in
autumn). If we rotate again 90° we reproduce the initial situation and begin the four seasons of
a year (figure 11).
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Fig. 11: Relative positions of the Southern Cross around the South Pole during the year

After the described process it is understood that in that area of the sky, called the northern
horizon (the area of the horizon corresponding to the North cardinal point), the constellations
that we see throughout the year are always the same and there is more variation.

Northern Horizon

We look at the fabric of the umbrella in the equatorial zone, ie the northern horizon. This area
is where the constellations vary more. Which are visible in summer, are not in winter. Zeus,
King of the gods in Greek mythology, put the giant Orion in the sky after his death from the
bite of a scorpion. And also, Zeus put this constellation in the sky, but diametrically opposed,
so he could not attack Orion again.

The central constellation during spring is Acuarius. We rotate the umbrella 90°, ie after three
months and we have Orion with his hounds on the northern horizon which is the central
constellation of summer. With another ¥ turn we are in autumn and the central constellation
is Leo. If we rotate the umbrella 90° is winter, and we have the beautiful Scorpios
constellation on the horizon sky

Conclusions for both hemispheres

Following the scheme presented earlier in both hemispheres for two horizons we can
understand the s in the night sky” due to translational motion.

If we want to include the rotation movement in the activity, we have to consider that in
addition to the annual motion described a daily movement due to the Earth's rotation makes.
In a day both the Ursa Major and the Southern Cross give a complete turn to their respective
poles.
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To let go of the traslation movement of rotation is why we have simplified the activity
imagining that we always carry out observation at the same time, so it is as the rotation were
deleted.

To observe the stars, we must have a dark sky. But this is only possible if we turn away from
the cities. Humans have forgotten about the starry sky because we can not see it. This problem
occurs because most of public lighting produces huge amounts of wasted energy lighting up
the sky, which is unnecessary. Light pollution is one form of environmental pollution less
known than most others. It affects the visibility of the night sky, but also alters the balance of
the ecosystem and affects human health, since it breaches the biological clocks that are
coordinated with periods of light and darkness. To be alert on this subject, learn to recognize
the problem, warn others of the consequences, and find solutions.

There are three types of light pollution:

a) The glow is a phenomenon that occurs, in general, by the public lighting outside. It is
evident when we have the opportunity to travel at night and approach a city. We see
that a light wraps around the city. The light produced by the light glow is wasted, it is
spent on lighting up the sky, which is not needed and, therefore, not only affects out
seeing the stars but spends energy unnecessarily. This type of contamination is
reduced by choosing careful light fixtures and bulbs.

b) The intrusion: the external light is projected in all directions and some of them
entered, even unwittingly, to our homes. If the light is projected into the rooms, we
will have to block the windows with curtains or shades at night.

c) The glare: This type of pollution is linked to the lights of cars and even outdoor
lighting in cities and homes. It is evident in places with slopes, as the glare occurs
when someone finds an unexpected lamp or a reflector. In the last times, the traffic
lights based on LED can also produce this king of light pollution.

It is possible from various programs on the Internet to compile a series of practical activities
for working on this issue, we propose only one that is interactive and easy to perform in any
setting.

The objectives of this workshop are to show the polluting effect of unshielded lighting,
recognizing the beneficial effect from the astronomical point of view, the choice of a baffle
designed to control light pollution and highlight the possibility of improving the view of the
stars, while we illuminate those places where we desire more light.

To carry out this experience obtain one cardboard box of certain dimensions that will allow
the student to look inward. To draw the constellation that you select (in this example is that of
Orion) and mark the stars as points first; later the holes will be made taking into account the
diameter of each, depending on stellar magnitude (figures 12a and 12b). The constellation as

231
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drawn on the outside of the box should be the mirror image of the constellation, so that it will
be seen as it appears in the sky when you look inside the box.

Fig 12a and Fig 12b: Cardboard Box, design of the constellation Orion on one side

The box must be painted black on the inside so that if one looks directly inside , the
constellation have the appearance of what is shown in figure 12a and 12b. The "stars", or
points that represent them, will be illuminated by the input of the external light inside the box.

Fig. 13: View of Orion from inside the box. Each hole represents a star
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Prepare two tennis table balls, making a hole that would allow it to fit over a flashlight. One
of the balls is left as it is, and the other is painted with synthetic enamel of any color in the
upper hemisphere, representing thus a so-called "shield" that prevents that light from
projecting up (figures 14a and 14b).

Fig. 14a: Tennis table ball unshielded Fig. 14b: Tennis table ball with a hemisphere painted.

To perform the experiment you need to use flashlights in which you can remove the
protective top and leave the light bulb as shown in figures 15a and 15b. The tennis table ball
is inserted into the flashlight.

Fig. 15a: We removed the protector of the flashlight Fig. 15b: Flashlight with the tennis table ball
simulating the street lamp
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Fig. 16a: Lamp without shielded Fig. 16b: Shielded Lamp

The experiment was performed in two stages: First with just the box. At this time, turn off the
lights during the experiment. Both models are tested with the same flashlight to avoid
variations in the intensity of light. Project the light both unshielded (figure 16a) and shielded
(figure 16b) projecting the light onto a smooth nearby surface, for example a wall or piece of
cardboard.

Second, see what happens inside the box. The situation shown in figures 17a and 17b, for
cases with and without shield respectively. You can use a digital camera to take photos of
what happens inside the box if it is not possible that participants can look inside. External
lights in the room where the experiment takes place should be on.

You will notice what is happening very clearly. In the first situation, in the case of outdoor
lighting, we see the situation with the baffle controls light pollution: the emission into the sky
is greatly reduced.

In the second situation, when using both types of flashlight inside the box, we are simulating
the situation of a night with unshielded lamp that sends extra lighting in the sky, called the
glow, which obscures the view of the stars. In the case of digital camera, using automatic
exposure, you can not even focus properly at the stars. By contrast, the flashlight adapted to
control light pollution, it is clear that this device allows the sky to be much darker and the
camera is able to clearly record the constellation of Orion.
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Fig. 17a: Appearance of the night sky with lanterns without shielded. Fig. 17b: Appearance of the night sky with
lights shielded
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